Bilirubin is cytotoxic to rat oligodendrocytes in vitro.
High levels of unconjugated bilirubin can be neurotoxic and gliotoxic. However, the effect of bilirubin on oligodendrocyte viability has never been investigated. In the present study, we searched the possible toxic effect of bilirubin on differentiated rat oligodendrocytes. Bilirubin was added to oligodendrocyte cultures at different concentrations varied between 10 and 100 microM, and cultures were incubated for different times (24, 48 and 72 h). Cell viability was evaluated by trypan blue exclusion. The results showed that bilirubin decreased oligodendroglial cell viability in a concentration and time-dependent manner. Bilirubin induced apoptotic cell death as revealed by TUNEL staining and poly(ADP-ribose) polymerase cleavage. We found that bilirubin induced inducible nitric oxide synthase (NOS) mRNA expression in rat oligodendrocytes. Bilirubin also increased oligodendroglial nitrite production in a concentration-dependent manner and NOS inhibitor partly blocked bilirubin-induced cytotoxicity. These results suggest that bilirubin induces cytotoxicity, at least partly, via the induction of nitric oxide production in oligodendrocytes.